Introduction
There is a significant body of literature that claims that library use is affected by the economic cycle. The idea that economic recessions induce an increase in the use of libraries is taken for granted by the library community and has been termed "the Librarians' Axiom" (James 1985: 255) . If the Librarians' Axiom (henceforth referred to as the Axiom) holds, then during an economic recession, libraries can be faced with an increased demand on resources as well as a decrease in the capacity with which to respond to the increased demand. If librarians have strong evidence that demand increases during recessionary periods, they would have a strong argument against budgetary (and other resource) cuts. Even if such an argument were not successful, librarians could, at the very least, mentally prepare for an increased demand.
This paper reports the results of testing whether the assumption that library usage increases during economic downturns holds true for the ten libraries in the Saldanha Bay Municipality. Testing was done by running a series of statistical regressions using circulation data. By restricting the study to only one area, a reliable panel dataset could be created over a relatively small time period, namely the 2008/2009 recession.
An important concept in this paper is recessions. Recessions are defined as periods of two consecutive quarters of negative GDP growth (Economist 2010) . GDP is the abbreviation given to Gross Domestic Product, which is a measure of the economic activity in a country calculated by looking at how much a country has produced in a certain period (Economist 2010) . It is measured four times a year in all countries. Therefore, where an economy does not show increased economic activity for two consecutive quarters, the country is said to be in recession. A depression is nothing more than a prolonged recession (Economist 2010) . There is, as yet, no consensus among economists on the quantification of "prolonged". For some, it is three quarters of negative growth; for others, it is longer. The worst depression in history is referred to as the Great Depression, which hit the economies of the world in the late 1920s.
Deep economic recessions have an impact on many aspects of society. Employment is usually negatively affected as spending slows. Some industries are countercyclical -they improve as the economy worsens. The effect that an economic recession might have on libraries is of great interest. If usage goes up, then the question becomes: does funding go up too? In many countries, libraries are funded directly or indirectly by taxes. If personal incomes go down, tax revenue goes down too. If the country decides to counter the recession by increasing government spending, libraries are a potential benefactor, provided it can be shown that libraries are worthy recipients. However, if it is shown that libraries are not used more in an economic recession, then it could provide the necessary motivation for government and other funding agencies to withdraw funds in order to channel them to services that are more essential. Whatever the case, this study gives librarians a platform from which they can plan library services during an economic recession.
Literature review
Rather than attempt to review all the literature on libraries in recessionary periods, which is abundant, this review will focus on those studies that examine quantitative circulation data within public libraries, as well as provide some anecdotal evidence of why libraries might be used more during recessionary periods. There are few studies with a quantitative focus when compared with the number of studies that include only anecdotal evidence. This review will show that the quantitative evidence is mixed: it cannot be conclusively said that all libraries see an increase in use during recessionary periods.
The literature on libraries during recessionary periods is largely anecdotal. The evidence, as summarised by Child and Goulding (2012: 642) , is that recessions have two effects on public libraries: budgets decrease while usage increases. Usage could increase due to a number of factors, such as:
 Libraries provide free entertainment: "Now they're borrowing books instead of buying them, checking out movies instead of renting them, and using free internet when money problems force them to go truly wireless" (Hicks 2009 ).  Libraries are a destination: "The library can be a place to escape into fiction or confront the economic downturn by reading up on the news or scanning local job listings. For some, it's a place to catch a few moments of peace or catch up with friends" (Barry 2009 ).  Libraries assist in search for employment: "As the bankruptcies mount and layoffs increase… a lot of people [are] using the library's job searching resources" (Roller 2008 ).  Libraries provide do-it-yourself resources: "People who are looking to fix something in their homes will come here and get fix-it books instead of paying someone" (McCandless quoted by Godbey 2009 ).
The quantitative evidence does not support the anecdotal tales. Lyons (2013) shows in detail that the assumption of decreased budgets does not hold for all libraries. He touches on usage too, showing that not all libraries experience an increase. James (1985 and 1986) , who looked at library usage over a period of twenty years from 1960 to 1979, found little evidence to support the Librarians' Axiom. He examined the library use from twenty cities in the United States of America. The fact that he studied libraries in big cities could have been why he found a lack of evidence to support the Axiom: libraries in bigger cities do not show the same recessionary effects that libraries in smaller cities do (Herdman 1943: 312 ). Herdman's evidence is for the Axiom; however, the effect has a much shorter time span in cities that have a population of over 500 000. James had lagged his library variables, which would have obscured the effect even further, if Herdman's argument is true. However, a study done by the Library Research Center (2002) does not show that the size of the cities has any effect on the correlation between public library use and economic conditions. It shows an increase in usage during the 2001 recession using aggregated data from eighteen libraries. While Herdman and James used statistical tools in their analysis, Library Research Center based its conclusions on a graphical representation. Other studies which have not included a statistical treatment, such as those by Grindlay and Morris (2004) , Lance, Hofschire, and Daisey (2011) and Rooney-Browne (2009) , have come to the same conclusion that library usage increases during an economic recession. It would seem, then, that the quantitative evidence does not wholly support the anecdotal evidence. There could be a number of reasons for this lack of support: inherent differences in the units of observations such as the size of the cities that the libraries serve; differences in the statistical treatment of the data; or another reason that has not yet been explored. This study offers another piece of quantitative evidence to the body of literature that explores the relationship between libraries and economic conditions.
The literature does not limit itself to public libraries, nor is it limited to only libraries in developed countries. For examples, it is suggested that one consult Aguolu (1996) and Balarabe (1995) , both writing about Nigerian university libraries.
Method
The method of this study was multiple regression using a panel dataset. Multiple regression includes defining the study space by explaining how libraries have been selected for the inclusion in the study, the variables used and the time period of interest. Data sources are given and, finally, the statistical procedure is explained.
Variables
Unfortunately, there are no nationally coordinated and published figures for public library use in South Africa (Fourie 2007: 32 Table 1 shows the grouping of the libraries of interest according to the town in which each resides as the socio-economic levels of the population they serve. Note that there is only one library in Hopefield and Paternoster respectively. 
Library variables
Many variables could be used to evaluate the effect that an economic recession could have on public library use. Circulation figures are the one measure that most libraries use to evaluate use. Other measures include in-library use of library material, door counts, and "bums-on-seats". Unfortunately, the variables used are limited to the variables that are collected by the libraries. In the Saldanha Bay Municipality, the statistics were gathered at the request of the Provincial Library Service, and it was not considered possible to ask the staff of the libraries concerned to undertake additional collection of statistics not already covered by normal operations. The circulation figures are used by the Provincial Library Service for collection management, and are thus collected. The library collections mirror the proportion of issues. Focusing on one municipal area ensures that the figures gathered are comparable. This municipal area includes a large demographic variation between smaller areas within it. For example, Hopefield is considered to be a poor area, Louwville is predominantly coloured, and Paternoster primarily a fishing village.
The following measures were used in this study:
 Total circulation of books was used as the primary measure of library use.  Adult non-fiction: The use of these books, which include do-it-yourself books and books on careers and job finding, should increase during a recession, although perhaps not as much as with adult fiction.  Juvenile material: The circulation of both juvenile fiction and non-fiction is expected to rise during economic hard times. As libraries are used for free entertainment, parents bring their children to the library to find books for them to page through, or to read together at home.  Adult fiction: Once again, this is a measure of how library use changes for entertainment purposes during a recession. The use of adult fiction should increase more than adult non-fiction or junior books.
The Axiom states that library use should increase during an economic recession, so circulation figures should be inversely correlated with economic activity. As with all studies, a longer time period would reveal more detail, but, for this study, only three years were necessary to capture the desired effect.
Time period

Economic variable
Business cycle indicators are separated into three broad groups, namely leading, lagged and coincident. Leading indicators are the most elusive as they refer to a future economic climate. Lagged indicators are the easiest to measure as they refer to a historical economic climate. Coincident indicators show the climate of a current time (Mohr 2000: 71) .
Although economic recessions are measured by GDP growth, GDP figures are only issued quarterly. GDP is also a lagged indicator as the figure refers to the three months prior and is no indication of current or future situations. Rather than using GDP in this study, the coincident index, which is calculated by the South African Reserve Bank, is used. The coincident index is a monthly figure which shows business activity at that current moment. It includes inflation and unemployment, which is why those two indicators are not included separately in the model. A historical record of this index was found on the South African Reserve Bank website (South African Reserve Bank 2013).
Ideally, an economic indicator specific for the geographical area should be used. However, there is no such variable available.
Analytical procedure
This study employed a multiple regression method. Multiple regression is a statistical method which allows one to see the magnitude and the direction of the effect of several explanatory variables on one dependent variable (Koop 2009: 90) . In this study, the dependent variable was circulation data.
http://sajlis.journals.ac.za DOI: http://dx.doi.org/10. 7553/79-2-143 Four models were created, each using a different measure of circulation as the dependent variable, namely total circulation, circulation of adult non-fiction, circulation of adult fiction, and circulation of juvenile material. When running the four models, the data from the ten libraries can be pooled to create what the economists call panel data. Creating a panel with the data has several advantages. It allows one to have greater confidence in the results than one would have if several statistical tests were run independently rather than together. It also allows temporal differences and differences between sets (in this case, libraries) to emerge (Hsiao 1989: 1) . In the four models, it is assumed that both the coefficients and the intercepts vary across libraries. This is a reasonable assumption as the intercepts, which measure library circulation, even when there is nothing influencing it, will vary among the libraries. Bigger libraries will circulate more books, smaller ones fewer.
The coefficients, which measure the degree to which the economy is affecting circulation, were assumed to be varying so as to tease out the possible effects that the economy could be having on libraries. This assumption would also reveal if the circulation of the different libraries is influenced uniformly across the libraries, that is to say, that the coefficients do not change between libraries. As the economy is not the only factor that influences circulation, the error variable in these models will not be random. The error variable will include the effects of anything else which might influence circulation. These three factors -the varying coefficient and intercepts, and the non-random error -determine that the panel data models are what is known as a fixed effects or least squares dummy variable model.
Nine dummy variables representing the nine different libraries are introduced. Dummy variables are always one fewer in number than the variables they represent. In this case, there are ten libraries and so nine dummy variables. The tenth library will be reflected in the intercept of the model. The dummy variables capture the varying intercepts of the nine other libraries. The dummy variables are then allowed to interact with the measure of the economy, the coincident index. In order to provide a result that can easily be understood, both the logarithm of the values of the coincident index and the dependent variables are used. This, then, shows how a percentage change in the one is reflected as a percentage change in the other. A percentage change facilitates an easy comparison of figures.
Written mathematically:
Where:  Y it is the logarithm of the circulation data of 1) all the books, 2) adult fiction, 3) adult non-fiction, 4) juvenile material  α are the intercepts of the ten libraries  D i is the dummy variable relating to the ith library  β are the coefficients of interest  λ is the coefficient of the omitted library  C i is the logarithm of the coincident index  i is the ith cross-sectional unit (or in this case the ith library)  t is the time period This model was largely based on the example used by Gujarati (2003: 645) . It is unlikely that economic conditions would have an immediate effect on library usage. More likely is that there is a delayed effect, or a lag period between the two variables. To examine this, circulation data was lagged up to six time periods, the panel regression run each time.
Results
The results of the statistical analyses show that the Librarians' Axiom does not hold true across all the libraries studied. In fact, the libraries where it does hold true are in the minority. When looking across the different sections of circulation, namely adult fiction, adult non-fiction and juvenile books, there is also no evidence of the Axiom being true.
This, in turn, implies that the reasons it is thought libraries are used more during an economic recession might not be valid. The evidence is not sufficient to support the assertion that libraries are used more to provide children's entertainment or adult entertainment. Nor does it support the assumption that libraries are used more as job-finding resources or for do-it-yourself books. Where there was a relationship between circulation data and the index, the relationship was almost too small to be noticeable.
In multiple regression analysis, there are two measures that one should look at in order to determine whether or not the model created provides a good explanation of the variation observed in the dependent variable. These two measures are the R-squared and the F-statistic. In all regressions that were run, the R-squared was sufficiently high, as one would expect given how the model had been constructed, which means that the model is a good predictor of actual circulation figures.
The second measure was the F-statistic. The higher the F-statistic is, the more statistically significant the model. However, the F-statistic needs to be adjusted for the amount of explanatory variables as well as the sample size. In this instance, any figure above 1.88 (at the 0.1% probability) is considered to be statistically significant (Keller & Warrack 2003: B-16) . All the models created to predict the variance in the total circulation are very good fits with regards to both the R-squared and the F-statistic.
http://sajlis.journals.ac.za DOI: http://dx.doi.org/10.7553/79-2-143 Table 2 shows the summary of the adjusted coefficients of the coincident index, with the exception of Vredenburg which is not adjusted. The adjustment is due to the way the model is constructed. The coefficients that come out of the regression are the difference between the coefficients shown by the omitted library (in this case, Vredenburg). The figures for the other nine libraries are adjusted to take this into account, and so Table 2 shows the actual relationships. Vredenburg was randomly chosen as the omitted library; any other could have been used instead. This adjustment has also been applied to create the figures shown in Tables 3, 4 and 5.
Total circulation
The figures in Table 2 are percentage changes, reflecting that if the economy were to change by one per cent, circulation would reflect an adjustment equal to the figure shown in Table 2 . The adjustment would be in the same direction in the case of positive coefficients, and in the opposite direction in the case of negative coefficients. For example, if the library showed a coefficient of 1, then one could say that it was perfectly correlated with the economy: if the economy strengthened by one per cent then this would relate to the circulation figures going up by one per cent. A negative coefficient shows that the circulation moves in an opposite direction to the economy. So a coefficient of -1 would show that circulation would go down by one per cent and the economy would strengthen by one per cent. These coefficients do not reveal a causal relationship between the economy and circulation, however, just a simple correlation. If the Axiom holds true, then one would expect all the coefficients to be negative. Only statistically significant figures will be taken into account in the discussion that follows. No reliable conclusions can be drawn from figures that are not statistically significant and these figures will thus not feature in the discussion. Table 2 shows that the Axiom does not hold for the Saldanha Bay Municipality libraries during the 2008/2009 recession. Vredenburg, Diazville, Hopefield and Saldanha show a positive relationship between circulation and the economy: when the economy strengthens, it is associated with an increase in circulation. This is the antithesis of the Axiom. Harold Krumm shows a negative relationship, and Laingville a mixed relationship that depends on the lag periods.
Adult fiction
Taking adult fiction as the dependent variable, Table 3 shows the results of the regressions run. If one assumes that the Axiom is true, and that there is a delayed response between the economic climate and circulation habits, then one would expect the relationships shown in Table 3 to be negative and statistically significant. The opposite is found. Few libraries have statistically significant relationships, and those that have, reflect as positive. Only Paternoster has a negative relationship and then only when the index is lagged by six months, making it the distinct exception. There is no evidence that the economic recession would have a future effect on whether the library is used to provide more adult entertainment. It could still be the case that use by children is a delayed reaction to the economic climate. This will be discussed in the next section.
Juvenile material
It is not always the case that more juvenile books are taken out in response to a past recession. It is only the case in some libraries, as Table 4 shows. Some libraries do not have a significant relationship, and others have a positive one. Looking at which lags come up statistically significant, it would appear that past economic conditions have a weaker relationship with juvenile circulation of a particular month. There is not much evidence to support the claim that libraries are used more for children's entertainment in the months following the onset of an economic recession. 
Adult non-fiction
The final part of total circulation examined is adult non-fiction. This section of a library's collection houses the resources for job seeking as well as do-it-yourself books. Both resources were hypothesised to be used more during an economic recession. Table 5 shows the results of the regressions run on the lagged index to see if it is possible that the effect that the economy has on the circulation of adult non-fiction might be a delayed effect. This does not seem to be the case. Only Vredenburg shows a consistently negative relationship. The statistical significance seems to decrease as the index is lagged over longer time periods. Thus, adult non-fiction is not used more in a delayed response to an economic recession. Table 6 gives a summary of the results. Only significant results are considered. Where a cell shows a positive, it indicates that the statistically significant relationship between the circulation and the economy was a positive relationship. A negative sign shows the converse. Where a cell is both positive and negative, it reflects that, depending on the lag period used, the relationship could be negative or positive. Where the cell is empty, there was no statistically significant result on which to report. 
Summary of results
Discussion and conclusion
In an attempt to explain why there was a lack of consistency in the observed results, the results were examined under the lens of different demographic factors, namely population, average age of the population, average income, predominant http://sajlis.journals.ac.za DOI: http://dx.doi.org/10.7553/79-2-143 industry and geographical groupings. Table 7 shows these lenses, along with the data introduced in Table 6 . None of the demographic factors chosen explain the observed variance in the results. There could be many other factors that influence the use of libraries. These factors could be obscuring the expected recessionary effect completely, or be causing it to show up only slightly. Some obvious factors are alternatives to the library such as the internet or television. Other less obvious factors include local shopping malls and the possible interaction between libraries and the changing school curriculum. Lack of empirical evidence prevents a conclusion from being drawn, and a more thorough discussion could be the scope of a subsequent study.
This study examined the effects of the 2008/2009 recession on a system of ten municipal libraries in the Saldanha Bay area. It did so by using the coincident index as a measure of economic activity and circulation as a measure of library use to create a panel dataset. With this dataset, an ordinary least squares fixed effects model was created and multiple regressions were run. The results were varying. Some libraries showed a statistically significant positive relationship, others a negative. Some were not statistically significant. Running these regressions on total circulation, adult fiction, adult non-fiction and juvenile books showed a similar varying result. By looking at the different sections of total circulation it was hoped that different reasons for increased library use could be examined.
Even when examining the possible delayed reaction that library circulation might have in response to economic fluctuations, the Axiom does not hold. The statistical results are contrary to what the anecdotal literature would lead one to believe. This makes the Axiom something of a "flat earth theory", a theory that only appears true but does not stand up to closer scrutiny. Possibly, the anecdotal evidence provided in the literature is an example of confirmation bias, or improved marketing during recessionary periods. Exploring the disagreement between the anecdotal evidence and the statistical proof is outside the scope of this study.
Another possible explanation for the lack of consistency in the results is that the variables used were not true indicators of the measures they were meant to represent. The coincident index is a nation-wide figure; circulation might have shown a better relationship with an economic indicator more specific to the area. Unfortunately, no such indicator exists. Circulation as an indication of public library use only tells part of the tale. It does not capture in-library use, the use of the library as a place, or the social interactions which public libraries facilitate. Quantitative measures are limited in that they do not explain why certain books are checked out. A qualitative study would explore this question better.
This study, then, does not negate the validity of the claims that libraries are used more during economic recessions. It does not confirm the claims either. Further research is needed to explore the complex relationship between public library use and economic conditions. http://sajlis.journals.ac.za DOI: http://dx.doi.org/10.7553/79-2-143
